Abstract. The paper proposes the development of a weather station made up from a Raspberry Pi 3 and the Sense Hat shield. The shield used in this application has sensors for temperature, humidity and pressure. The weather station can connect to the internet wirelessly or with a standard UTP (Unshielded twisted pair) connection, this connection gives us the ability to take part in a scientific community for the sole purpose to monitor the weather all around the world. The program for the weather station is made in Python, the program language is easy to used and very versatile.
INTRODUCTION
The paper proposes the development of a weather station made up from a Raspberry Pi 3 and the Sense Hat shield. The shield used in this application has sensors for temperature, humidity and pressure. The weather station can connect to the internet wirelessly or with a standard UTP (Unshielded Twisted Pair) connection, this connection gives us the ability to take part in a scientific community for the sole purpose to monitor the weather all around the world. The program for the weather station is made in Python, the program language is easy to used and very versatile [1] . Components that are used in this application are: -Raspberry Pi 3 that is used to run the program in Python and connect wirelessly or wired to the scientific community via Internet; -Sense Hat Shield that is used to obtain data like:
humidity, temperature and atmospheric pressure, the shield can be used for other applications.
Raspberry Pi 3
The Raspberry Pi 3 is a development board used in this application, we can see the mechanical schematic in Figure 1 and the overall look of the board in Figure 2 , the development board has GPIO pins that are used to connect with the Sense Hat for collecting data and providing power to the shield as we can see in Figure 3 [2]. The GPIO (general-purpose input/output) pins are a powerful feature on the Raspberry Pi 3. They offer a variety of analog and digital connections as we can see in Figure 4 . The Raspberry PI 3 development board has a 1.2 GHz quad-core ARM CPU, 1 GB DDR 2 RAM and other specifications as we can see in Figure 5 . 
Sense Hat Shield
The Sense HAT shield as we can see in Figure 6 is attached to the top of Raspberry Pi through the 40 GPIO pins (which provide data and the power interface) to create the weather station. Sense HAT has multiple sensors on the integrated circuit that can be used for many different types of experiments, applications, and even games. Having the following technical specifications as we can see in Figure 7 [3]. 
WEATHER STATION PROGRAM
In Figure 8 we can see the initialization procedure for the upload configuration, after having succeeded it passes to the next stage and gets the values from the Sense Hat. The ID provided by the personal weather network is taken from a secondary configuration file and if the program gets all that it needs, proceeds to starts the initialization of the Sense Hat.
The program starts with an initial temperature taken from the shield, were the temperature, humidity and pressure values can be observed. The time to transmit the information to the weather site is set at 1 minute interval, the user can set the interval up to 60 minutes and the program works in a infinite loop [4] . In the Figure 9 we can see that the station is online, functional and transmits information to the scientific community to observe the weather. To use the station in the scientific community we had to use the "https://www.wunderground.com/" site where we could create a personal account. ID and Key were provided by this site and it was easy to implement with our application. In Figure 10 we can see the covered weather station with a microfiber cloth and we can notice increasing temperatures, variations in pressure and humidity (Figure 11) , as a reference I took the information from a room thermometer. In this experiment, we observe that the temperature is quite accurate to the room thermometer used. In Figure 12 we can see a box that is covering the weather station and we can observe a slightly rise in temperature and small variation in atmospheric pressure and humidity ( Figure 13 ). In Figure 14 we started the A.C and let it run for about 30-40 minutes, we noticed a decrease in the temperature equivalent to that displayed by the room thermometers taken as a reference, the difference was 1 degree Celsius (error of 4.54 %) and the temperature and humidity of 12% (30% error) ( Figure 15 ). In Figure 17 we used a hair dryer to heat the weather station and the room thermometer for a few seconds and found that the measurements in Figure 18 are very close,
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but the precision reference is still given by a digital camera thermometer containing the temperature sensor and humidity in a closed space. 
CONCLUSIONS
The application is useful to keep track of weather, and the weather station can connect to the internet by adding it to a scientific community made up of several weather stations built from Raspberry Pi+ Sense Hat to monitor weather around the world. From the experiments we noticed small differences between the device and the thermometers used as a reference point, such as: at a temperature of 4.5% error and quite high humidity differences with a 30% error in some experiments, but it is in generally 3-5% error rate.
